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(54) Motor for washing machine 



(57) Motor for a washing machine including a driving 
shaft coupled to a drum of the washing machine, a stator 
for forming a magnetic field by means of a coil wound 
on a core, and a rotor rotatably mounted on an outside 
of the stator coupled to the driving shaft for driving the 
driving shaft, wherein the rotor includes a rotor frame of 
metal having magnets attached to an inside surface of 
an outer end, a back yoke on an outside surface of the 
outer end of the rotor frame for reinforcing the rotor 
frame and forming a magnetic path, a shaft supporting 



housing at a center of the rotor frame having one end 
portion of the driving shaft secured thereto, a bushing 
of a non-conductive resin having the shaft supporting 
housing formed as one body at a center, the bushing 
being secured to the rotor frame, and fastening mem- 
bers for fastening the bushing to the rotor frame, thereby 
enhancing security of operation, and, because a com- 
plicated injection molding can be eliminated by applica- 
tion of rotor frame of metal, reducing a time period re- 
quired for fabrication and improving production yield. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean 
Application Nos. P2003-0097838, P2003-0097839, 
P2003-0097840, P2003-0097841 , ail of which were 
filed on December 26, 2003, and are hereby incorporat- 
ed by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the invention 

[0002] The present invention relates to motors appli- 
cable to washing machines, and more particularly, a di- 
rect coupling type motor for a washing machine, which 
is coupled to a drum of the washing machine directly, 
for rotating the drum. 

Discussion of the Related Art 

[0003] A rotor of a related art motor for the washing 
machine, injection molded of plastic entirely, requires 
very complicate mold, and fabrication process, and is 
liable to have shrinkage during cooling of the injection 
molded plastic, unable to obtain an original shape as it 
is. 

[0004] FIG 1 illustrates a section of a rotor of a motor 
applied to a related art washing machine. 
[0005] Referring to FIG 1 , the related art rotor is pro- 
vided with a rotor frame 1 of injection molded plastic 
which forms an exterior of the rotor, magnets 3 secured 
to an inside surface of an outer edge of the rotor frame 
1 , each with an N-pole and an S-pole arranged alter- 
nately, a back yoke 2 on an outer side of the magnets 3 
for forming a flux path, heat dissipation frames 7 formed 
as one body with the rotor frame 1 on an underside 
thereof for forced movement of air to cool the motor, a 
driving shaft 5 inserted in a pass through hole in a central 
portion of the rotor frame 1 , a serration 4 at a portion the 
driving shaft 5 and the rotor frame 1 come into contact 
for secure rotation of the driving shaft 5, a fastening bolt 
6 inserted in, and fastened to the driving shaft 5, and 
reinforcing ribs 8 projected from an upper side and/or a 
lower side of the rotor frame 1 , for reinforcing the rotor 
frame 1 . 

[0006] The rotor of plastic of the related art washing 
machine has a hazard in that the rotor is liable to deform 
by an external impact. Also, since the mold is complicate 
for injection molding of the complicated rotor shape, the 
injection molding is difficult. 

[0007] Moreover, since the injection molded plastic 
may undergo deformation after the injection molding, an 
injection molded body is liable to have a shape different 
from a shape originally intended. If fabrication of the ro- 
tor frame 1 to exact dimensions is failed due to defor- 
mation occurred during the injection molding process, 



particularly, a cooling process, the rotor frame 1 causes 
interference with other parts, such as a stator of the mo- 
tor, to cause the washing machine being out of order. 
[0008] In the meantime, if the plastic is flexible, the 
s rotor frame 1 may be deformed by external force possi- 
ble to occur during operation of the washing machine, 
and interfere with other parts, to make the washing ma- 
chine inoperative. 

10 SUMMARY OF THE INVENTION 

[0009] Accordingly, the present invention is directed 
to a motor for a washing machine that substantially ob- 
viates one or more problems due to limitations and dis- 
15 advantages of the related art. 

[001 0] An object of the present invention is to provide 
a motor for a washing machine, which can improve se- 
curity of operation of the washing machine. 
[0011] Another object of the present invention is to 
20 provide a motor for a washing machine, which requires 
no complicated injection molding to enable fabrication 
by simple work, and save production cost. 
[0012] Additional advantages, objects, and features 
of the invention will be set forth in part in the description 
25 which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the inven- 
tion. The objectives and other advantages of the inven- 
tion may be realized and attained by the structure par- 
30 ticularly pointed out in the written description and claims 
hereof as well as the appended drawings. 
[001 3] To achieve these objects and other advantag- 
es and in accordance with the purpose of the invention, 
as embodied and broadly described herein, a motor for 
35 a washing machine, including a driving shaft coupled to 
a drum of the washing machine, a stator for forming a 
magnetic field by means of a coil wound on a core, and 
a rotor rotatably mounted on an outside of the stator cou- 
pled to the driving shaft for driving the driving shaft, 
40 wherein the rotor including a rotor frame of metal having 
magnets attached to an inside surface of an outer end, 
a back yoke on an outside surface of the outer end of 
the rotor frame for reinforcing the rotor frame and form- 
ing a magnetic path, a shaft supporting housing at a 
45 center of the rotor frame having one end portion of the 
driving shaft secured thereto, a bushing of a non-con- 
ductive resin having the shaft supporting housing 
formed as one body at a center, the bushing being se- 
cured to the rotor frame, and fastening members for fas- 
so tening the bushing to the rotor frame. 

In another aspect of the present invention, a motor 
for a washing machine includes a driving shaft coupled 
to a drum of the washing machine, a stator for forming 
a magnetic field by means of a coil wound on a core, 
55 and a rotor rotatably mounted on an outside of the stator 
coupled to the driving shaft for driving the driving shaft, 
wherein the rotor includes a rotor frame of metal having 
magnets attached to an inside surface of an outer end, 
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a back yoke on an outside surface of the outer end of 
the rotor frame for reinforcing the rotor frame and form- 
ing a magnetic path, a shaft supporting housing of metal 
at a center of the rotor frame having one end portion of 
the driving shaft secured thereto, a bushing of a non- 5 
conductive resin having the shaft supporting housing 
formed as one body at a center by insert molding, the 
bushing being secured to the rotor frame, fastening 
members for fastening the bushing to the rotor frame, 
and guide members for guiding a fastening position of 10 
the bushing to the rotor frame. 

In another aspect of the present invention, a motor 
for a washing machine includes a driving shaft coupled 
to a drum of the washing machine, a stator for forming 
a magnetic field by means of a coil wound on a core, '5 
and a rotor rotatably mounted on an outside of the stator 
coupled to the driving shaft for driving the driving shaft, 
wherein the rotor includes a rotor frame of metal having 
magnets attached to an inside surface of an outer end, 
a back yoke on an outside surface of the outer end of 20 
the rotor frame for reinforcing the rotor frame and form- 
ing a magnetic path, a shaft supporting housing at a 
center of the rotor frame having one end portion of the 
driving shaft secured thereto, and a bushing of a non- 
conductive material insert molded as one body with the 25 
shaft supporting housing and the rotor frame, for fixedly 
securing the shaft supporting housing and the rotor 
frame. 

[001 4J Thus, the washing machine of the present in- 
vention can make stable operation even at spinning, and 30 
reduce hazard of current leakage. 
[001 5] It is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion of the present invention are exemplary and explan- 
atory and are intended to provide further explanation of 35 
the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] The accompanying drawings, which are in- 40 
eluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
application, illustrate embodiments) of the invention and 
together with the description serve to explain the princi- 
ple of the invention. In the drawings; 45 
[0017] FIG. 1 illustrates a section of a rotor of a motor 
applied to a related art washing machine; 
[001 8] FIG 2 illustrates a section of a drum type wash- 
ing machine having a motor of the present invention ap- 
plied thereto; so 
[001 9] FIG 3 illustrates a section of key parts of a mo- 
tor for a washing machine In accordance with a first pre- 
ferred embodiment of the present invention; 
[0020] FIG 4 illustrates a perspective view of the shaft 
supporting housing in the motor in FIG 3; 55 
[0021] FIG. 5 illustrates a perspective view of the 
bushing in FIG 3; 

[0022] FIGS. 6, 7, and 8 illustrate perspective views 



of rotor frames showing the steps of a process for fab- 
ricating a rotor frame; 

[0023] FIG 9 illustrates a section of key parts of a mo- 
tor in accordance with a second preferred embodiment 
of the present invention; 

[0024] FIG. 10 illustrates a section of key parts of a 
motor in accordance with a third preferred embodiment 
of the present invention; 

[0025] FIG. 1 1 illustrates a perspective view of a rotor 
frame of the motor in FIG. 1 0, with a partial cut away 
view; 

[0026] FIG. 12 illustrates a section of key parts of a 
motor in accordance with a fourth preferred embodiment 
of the present invention; 

[0027] FIG 13 illustrates a section of key parts of a 
motor in accordance with a fifth preferred embodiment 
of the present invention; 

[0028] FIG 1 4 illustrates a perspective view of a bus- 
ing in the motor of FIG 13; 

[0029] FIG 15 illustrates a section across A-A in FIG 
14; 

[0030] FIG 1 6 illustrates a perspective view of a rotor 
frame of the motor in FIG 1 3; 

[0031] FIG. 17 illustrates a section of key parts of a 
motor in accordance with a sixth preferred embodiment 
of the present invention; 

[0032] FIG 1 8 illustrates a section of key parts of a 
motor in accordance with a seventh preferred embodi- 
ment of the present invention; and 
[0033] FIG 1 9 illustrates a perspective view of a rotor 
frame of the motor in FIG 1 8. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] Reference will now be made in detail to the pre- 
ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be 
used throughout the drawings to refer to the same or 
like parts. 

[0035] An entire structure of a drum type washing ma- 
chine having a motor of the present invention applied 
thereto will be described, with reference to FIG 2, briefly. 
[0036] Referring to FIG 2, the drum type washing ma- 
chine includes a case 1 0 which forms an exterior of the 
washing machine, a tub 11 mounted in the case 10 for 
holding water, a drum 12 mounted in the tub 11 for ro- 
tating in a state water and laundry are held therein to 
perform washing with friction between the water and the 
laundry, and a motor 30 directly coupled to a rear end 
of a driving shaft 25 secured to a rear of the drum 12. 
[0037] The motor 30 includes a stator 31 secured to 
a rear of the tub 11 , and a rotor 40 rotatably mounted 
on an outside of the stator 31 having a center portion 
fixedly coupled to a rear end portion of the driving shaft 
25. The stator 31 has coils 33 wound on an outer cir- 
cumference, for receiving external power. The rotor 40 
rotates by electro-magnetic force generated in relation 



25 



30 



35 



40 



45 



50 



5 



EP 1 548 171 A2 



6 



to the stator 31 . Particularly, the motor 30 of the present 
invention is an outer rotor type motor in which the stator 
31 is positioned at an inside, and the rotor 40 is posi- 
tioned at an outside spaced a distance away outwardly 
from the stator 31. The present invention suggests to 5 
improve a structure of the rotor 40. 
[0038] Moreover, it is preferable that the motor for a 
washing machine of the present invention is a BLDC 
motor, of which rotation speed, rotation phase, and so 
on can be controlled with reference to a position of the 10 
rotor sensed at a predetermined sensor that senses a 
rotation state of the rotor. 

[0039] The operation of the drum type washing ma- 
chine will be described, briefly. 

[0040] Upon applying an external signal to the motor '5 
30, to start rotation of the rotor 40 of the motor, rotation 
force is transmitted from the rotor 40 to the drum 12 
through the driving shaft 25, and, according to this, the 
drum 12 rotates. Since the tub 11 holds the washing wa- 
ter, and the drum 12 holds the washing water and the 20 
laundry, the laundry is washed as the drum 12 rotates. 
Especially, since the driving shaft 25 couples the motor 

30 and the drum 12, torque and rotation speed of the 
motor 30 are transmitted to the drum 12 as they are. 
[0041] A motor in accordance with a first preferred 25 
embodiment of the present invention will be described 

in detail, with reference to FIGS. 3 to 8. 

[0042] Referring to FIG 3, the motor includes a stator 

31 having a core with a coil wound thereon, and a rotor 

40 rotatably mounted on an outside of the stator. As de- 30 
scribed before, the stator 31 is secured to the tub 11 
(see FIG 2), and the rotor 40 is secured to the drum 1 2 
(see FIG 2) with the driving shaft 25, to transmit a torque 
from the rotor 40 to the drum 12. The rotor 40 includes 
a rotor frame 41 of metal which is a main body of the 35 
rotor 40, a shaft supporting housing 60 having the driv- 
ing shaft 25 inserted therein for transmission of the ro- 
tating force to the driving shaft 25, a bushing 70 injection 
molded in a state the shaft supporting housing is insert- 
ed therein, and secured to the rotor frame 41 , and a nut *o 
76 for fastening the driving shaft 25 inserted in the shaft 
supporting housing 60. 

[0043] The rotor frame 41 of the rotor 40 is formed of 
a metal, such as steel. The rotor frame 41 has magnets 
46 on an inside surface of an upward bent portion of an 45 
outer end portion thereof, and a back yoke 45 on an out- 
side surface of the upward bent portion. Outward and/ 
or downward bent portions at the outer end portion of 
the rotor frame 41 serve as a reinforcing portion 44 for 
reinforcing the rotor frame 41 . The rotor frame 41 has a so 
molded portion 48 on an outside of the back yoke 45 for 
fixed securing the back yoke to the rotor frame 41 , to 
prevent the back yoke from falling off the rotor frame 41 . 
[0044] For making rigid bonding of the rotor frame 41 
and the molded portion 48 in the process the molded 55 
portion 48 is injection molded, the rotor frame 41 has a 
resin adhering portion 47 at a predetermined position 
where the molded portion 48 is contact. Since the resin 



of the molded portion 48 is injected into an inside of the 
resin adhering portion 47 during molding of the molded 
portion 48, the bonding between the molded portion 48 
and the rotor frame 41 can be made more rigidly, to 
make the molded portion to secure the back yoke 45 
more rigidly. The resin adhering portion 47 may be a 
hole passed through the rotor frame 41 or a recess de- 
pressed in the rotor frame 41 . 
[0045] The rotor frame 41 has fins 42 bent from pre- 
determined positions of a horizontal surface for blowing 
air during rotation of the rotor 40, to cool and dehumid- 
ifying from the motor. There is an embossing 43 at a 
predetermined position between adjacent fins 42 
formed to have a predetermined shape for reinforcing 
the rotor frame 41 . 

[0046] The fin 42 blows airtoward the stator 31 during 
rotation of the rotor frame 41 . The air blowing enables 
easy vaporization of moisture, such as dew, which can 
be formed due to a temperature change of the washing 
machine by convection. Moreover, by cooling the motor, 
the air blowing prevents the motor from overheating. 
[0047] The embossing 43 prevents the rotor frame 41 
from deforming at spinning of the motor up to 2,000rpm, 
to make the washing machine operative regularly. The 
fins 42 and the embossings 43 can be formed sponta- 
neously by pressing a predetermined steel plate cut by 
punching with a predetermined mold. The rotor frame 
41 has drain holes 52 in the horizontal surface for drain- 
ing water. 

[0048] in the meantime, the shaft supporting housing 
60 is injected molded in a state inserted in the bushing. 
After the bushing 70 is placed on one side of the rotor 
frame 41 in a state the shaft supporting housing 60 is 
injection molded in the bushing 70, the bushing 70 is 
fastened to the rotor frame 41 with predetermined fas- 
tening members, such as bolt, and the like. Since the 
bushing 70 is formed of resin that is an insulating mate- 
rial, the rotor frame 41 is not conductive with the shaft 
supporting housing 60. 

[0049] Referring to FIG 4, the shaft supporting hous- 
ing 60, cylindrical in overall, has a hole in an up/down 
direction with the driving shaft 25 inserted therein. The 
shaft supporting housing 60 is formed as one body with 
the bushing 70 during the bushing 70 is molded of an 
injection molding liquid. For firm fixing of a position of 
the shaft supporting housing 60 during injection molding 
of the bushing 70, the shaft supporting housing 60 has 
at least one comparatively large projection 61 from an 
outside circumference, and an external serration 63 
over the projection 61 . The external serration 63 may 
be coupled to a shaft different from the driving shaft 25 
selectively, fortransmission of rotation force from the ro- 
tor 40. Since the external serration 63 at a lower portion 
is insert molded with the bushing 70, the coupling of the 
bushing 70 and the external serration 63 can be stronger 
to a shearing force. 

[0050] In the center hole having the driving shaft 25 
inserted therein has an internal serration 62 extended 
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in an up/down direction, to prevent slipping between the 
shaft supporting housing 60 and the driving shaft 25 dur- 
ing rotation of the driving shaft 25. 
[0051] More conveniently, the shaft supporting hous- 
ing 60 may be sintered of metal. 
[0052] Referring to FIG 5, the shaft supporting hous- 
ing 60 is fabricated as one body with the shaft supporting 
housing 60 at a center thereof. 
[0053] It is required that the bushing 70 does not slip 
on the rotor frame 41 by a shearing force generated dur- 
ing rotation of the rotor 40. In other words, torque in- 
duced on the magnets 46 owing to electro-magnetic in- 
teraction between the stator 31 and the magnets 46 is 
transmitted to the driving shaft 25 through the rotor 
frame 41 and the bushing 70, when the bushing 70 is 
required to be rigidly fixed to the rotor frame 41 for se- 
cure transmission of the torque to the driving shaft 25. 
[0054] For this, the bushing 70 has three seating pro- 
jections 71 arranged at regular intervals extended 
downward from the bushing 70, and a plurality of bush- 
ing side fastening holes 72 arranged at regular intervals 
passed through the bushing 70, for inserting bolts 74. In 
the center portion of the seating projection 71 , there is 
a cooling hole 73 for preventing deformation of the seat- 
ing projection during cooling down after molding. 
[0055] Referring to FIG. 3 again, at opposite portion 
of the bushing 70, the rotor frame 41 has seating guides 
49 for inserting the seating projections 71 respectively, 
to guide a position of the bushing 70, and frame side 
fastening holes 50 at positions facing the bushing side 
fastening holes 72. 

[0056] Accordingly, the bushing 70 is secured to the 
rotor frame 41 according to the following process. Of 
course, there is the shaft supporting housing 60 inserted 
in the bushing 70. 

[0057] At first, for exact, and convenient positioning 
of the bushing 70, the seating projections 71 are insert- 
ed in the seating guides 49, respectively. Especially, the 
seating projections 71 and the seating guides 49 formed 
at least two respectively enable exact positioning of the 
bushing 70. The rotor frame 41 has a seating flange 51 
for inserting the bushing 70 therein, and the center por- 
tion of the busing 70 is formed in complementary to the 
seating flange 51 . 

[0058] In the meantime, the seating projections 71 
and the seating guides 49, not only enable convenient 
seating of the bushing 70, but also serve to prevent sep- 
aration of the bushing 70 and the rotor frame 41 during 
rotation of the rotor 40, and to prevent the bushing 70 
suffering from damage. 

[0059] In a state the seating projections 71 are insert- 
ed in the seating guides 49 respectively, the frame side 
fastening holes 50 and the bushing side fastening holes 
72 are in an aligned state. 

[0060] After the bushing 70 is conveniently seated on 
the seating flange 51 of the rotor frame 51 owing to the 
seating projections 71 and the seating guides 49, bolts 
74 are inserted in the frame side fastening holes 50, and 



the bushing side fastening holes 72, and nuts 75 are 
screwed into end portions of the bolts 74, to fasten the 
bolts 74. With the bolts 74 and the nuts 75, the bushing 
70 is rigidly secured to the rotor frame 41 . It is preferable 
5 that the seating projections 71 and the bushing side fas- 
tening holes 72 are formed at equal intervals at equal 
distances from the center of the bushing 70 alternately, 
for balancing. 

[0061] In the meantime, FIGS. 6, 7, and 8 illustrate 

io perspective views of rotor frames showing the steps of 
a process for fabricating a rotor frame. 
[0062] As shown, the rotor frame 41 has the magnets 
46 and the back yoke 45 placed on an inside and an 
outside sidewalls respectively, wherein FIG 6 illustrates 

15 a state the back yoke 45 is not attached thereto yet, and 
FIG 7 illustrates a state after the back yoke 45 is at- 
tached thereto. The back yoke 45 may be attached to 
the outside surface of the rotor frame 41 by any one of 
methods, such as welding, bonding, or press fitting. 

20 [0063] FIG 8 illustrates a state the molded portion 48 
is formed at an outside of the back yoke 45 by insert 
molding. In formation of the molded portion 48, the resin 
is inserted in the resin adhering portion 47, to secure the 
molded portion 48 to the rotor frame 41 more rigidly. 

25 [0064] The molded portion 48 formed to cover the 
back yoke 45 fully enables rigid attachment of the back 
yoke 45 without falling off the rotor frame 41 during ro- 
tation of the rotor 40. As described before, the back yoke 
45, not only forms a magnetic path, but also reinforces 

30 the outer end of the rotor frame 41 , to resist to an exter- 
nal vibration, strongly. 

[0065] In the meantime, though it is shown in the 
drawing that the molded portion 48 is aligned with the 
back yoke 45 at a bottom side thereof, different from this, 
35 the molded portion 48 may be formed to cover the bot- 
tom of the back yoke 45 or cover entirely, to secure the 
back yoke 45, more rigidly. 

[0066] FIG 9 illustrates a section of key parts of a mo- 
tor in accordance with a second preferred embodiment 

40 of the present invention. The motor in accordance with 
a second preferred embodiment of the present invention 
illustrated in FIG 9 is identical or similar to the motor in 
accordance with a first preferred embodiment of the 
present invention in most of the parts, except that the 

45 motor of the second embodiment has the bushing 1 70 
fastened from an underside of the rotor frame 141 to 
upward. 

[0067] In other words, alike the first embodiment, the 
shaft supporting housing 60 is secured to an inside of 

50 the bushing 170 as the shaft supporting housing 60 is 
insert molded with the bushing 170. Different from the 
first embodiment, the seating projections 171 are pro- 
jected upward from the bushing 170, and the seating 
flange 151 is projected upward from the rotor frame 141. 

55 This structure enables the bushing 170 placed from a 
lower side to an upper side of the rotor frame 141 , and 
secured at the position. The unexplained reference nu- 
meral 1 73 denotes a cooling hole for preventing def or- 
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mation of the seating projection 1 71 during cooling after 
molding. 

[0068] FIGS. 10 and 11 illustrate motors in accord- 
ance with a third preferred embodiment of the present 
invention. A basic configuration of this embodiment is 
identical to the first embodiment, except that a rotor 
frame 241 of the motor of the third embodiment has an 
outer end portion bent at a bent portion 281 by 180° to 
overlap in two layers, to form a back yoke 282. The back 
yoke 282 is secured to an outside of the rotor frame 241 
with a joint portion 283. If the end portion of the rotor 
frame 241 is bent to overlap in two layers, the outside 
circumferential portion of the rotor frame 241 can have 
a thickness thicker than a required thickness. 
[0069] A total thickness of the outer end portion of the 
rotor frame 241 bent at the bent portion 281 enables to 
perform a function of the back yoke 282 of forming a 
magnetic path. Moreover, the back yoke can serve as a 
reinforcing portion for preventing deformation of the ro- 
tor frame 241 during rotation by reinforcing strength of 
the rotor frame 241 itself. 

[0070] In the meantime, because the back yoke 282 
is a bent portion, the back yoke 282 has an elastic force 
for restoring to an original shape. The joint portion 
serves to prevent deformation of the back yoke 282 by 
the elastic force. The joint portion 283 may be formed 
by various methods, such as welding, screw fastening, 
and so on, as far as the opposite sides of the bent rotor 
frame 241 are joined. 

[0071] Moreover, though it is shown in the drawing 
that the back yoke 282 is formed by bending the rotor 
frame once, the rotor frame 241 may be bent by two, or 
more than two times within a range processing of the 
rotor frame 241 is permitted, to form the back yoke at a 
thickness that is comparatively thick. In addition to this, 
in order to process the bending of the outer end portion 
of the rotor frame 241 in formation of the back yoke 282, 
an edge of the rotor frame may be cut in a triangular 
shape at regular intervals, before bending, in formation 
of the back yoke 282. 

[0072] FIG 12 illustrates a section of key parts of a 
motor in accordance with a fourth preferred embodiment 
of the present invention, which is a variation of the motor 
in FIG. 10. Alike the motor in the third embodiment, the 
fourth embodiment motor has the outer end portion of 
the rotor frame 341 bent at a bent portion by 180°, to 
overlap in two layers, so that the overlapped portion 
serves as a back yoke 382. However, similar to the sec- 
ond embodiment motor, the motor of the fourth embod- 
iment has the bushing 370 fastened upward from an un- 
derside of the rotor frame 341 . 
[0073] In more detail, the shaft supporting housing 60 
is secured to an inside of the bushing 370 as the shaft 
supporting housing 60 is insert molded in the bushing 
370. The seating flange 351 is projected upward from 
the rotor frame 341 . The seating projections 371 are pro- 
jected upward from the bushing 370, and inserted in the 
seating guides 349 on the rotor frame 341 . This struc- 



ture enables the bushing 370 arranged upward from the 
underside of the rotor frame 341 and fastened to the ro- 
tor frame 341 at the position with bolts 74 and nuts 75. 
[0074] FIGS. 13 to 1 6 illustrate motors in accordance 

5 with a fifth preferred embodiment of the present inven- 
tion. The motor in accordance with a fifth preferred em- 
bodiment of the present invention is the same with the 
motor in accordance with a first preferred embodiment 
of the present invention, except that the configurations 

10 of the seating projections 471 and the seating guides 
449 for positioning the bushing 470 at the frame 441 of 
the fifth embodiment are different from the same of the 
first embodiment. 

[0075] In more detail, the bushing 470 of the fifth em- 

15 bodiment motor has three bushing side fastening holes 
472 at regular intervals. There is the seating projection 
471 on an underside of the bushing 470 in the vicinity 
of each of the bushing side fastening holes 472, for re- 
inforcing the bushing side fastening hole 472. 

20 [0076] At a center of the rotor frame 441 , there are a 
seating flange 451 for placing the bushing 470, and 
three frame side fastening holes 450 aligned with the 
bushing side fastening holes 450 for fastening the bush- 
ing 470 to the rotor frame 441 after the bushing 470 is 

25 placed thereon. There is a seating guide 449 on an outer 
side of each of the frame side fastening holes 450. It is 
preferable that the seating guide 449 and the frame side 
fastening hole 450 are positioned in the same radial line, 
and a distance between each pair of the seating guide 

30 449 and the frame side fastening hole 450 is the same. 
[0077] It is preferable that the seating projection 471 
has a right triangular shape having a height that be- 
comes the higher as it goes toward an outer side. This 
right triangular shape of the seating projection 471 en- 

35 ables to enhance a crack running suppression effect 
even if a crack is formed at the bushing side fastening 
hole 472. 

[0078] It is preferable that the seating projection 471 
and the bushing side fastening hole 472 are spaced by 

40 a predetermined distance 'L'. This enables to provide a 
predetermined distance constructed of a material of the 
rotor frame 441 between the seating guide 449 of the 
rotor frame 441 and the frame side fastening hole 450, 
to enhance a strength of the rotor frame 441 . 

45 [0079] However, even if there is no space between the 
bushing side fastening hole 472 and the seating projec- 
tion 471 , there is no great problem in view of strength 
because the rotor frame 441 is formed of steel. Moreo- 
ver, even if it is shown in the drawing that the seating 

50 projection 471 is extended to an outside circumference 
of the bushing 470, the extension of the seating projec- 
tion 471 the outside circumference of the bushing 470 
is not required necessarily, but the seating projection 
may end at a position distanced inwardly from the out- 

55 side circumference of the bushing 470. 

[0080] The seating projections 471 and the seating 
guides 449 at the bushing 470 and the rotor frame 441 
enable exact positioning of the bushing 470 with respect 
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to the rotor frame 441 as the seating projections 471 are 
inserted in the seating guides 449 at the time of fasten- 
ing the bushing 470 to the rotor frame 441 . According 
to this, the frame side fastening holes 450 and the bush- 
ing side fastening holes 472 are aligned exactly, to en- 
able easy placing of the bofts 74 both in the frame side 
fastening holes 450 and the bushing side fastening 
holes 472, and fastening with nuts 75. 
[0081] Moreover, as described, the seating projec- 
tions 471 and the seating guides 449, not only enable 
the convenient seating of the bushing 470, but also pre- 
vent the bushing 470 suffering from damage. 
[0082] That is, the seating projections 471 are, not on- 
ly able to guide seating of the bushing 470, but also pre- 
vent the bushing side fastening holes 472 suffering from 
damage by external force from the bolts 74 because the 
seating projections 471 are formed in the same radial 
lines on an outer side of the bushing side fastening holes 
472, respectively. In more detail, in order to prevent the 
bushing side fastening hole 472 at an inside circumfer- 
ential surface thereof suffering from damage by a force 
from the bolt 74, the seating projection 471 serves as a 
reinforcing member at a position in the same radial line 
with the bushing side fastening hole 472, to stop running 
of a crack at the seating projection 471 even if the crack 
starts from the bushing side fastening hole 472, thereby 
preventing excessive damage of the bushing 470. 
[0083] FIG 17 illustrates a motor in accordance with 
a sixth preferred embodiment of the present invention, 
which is a variation of the motor in FIG 12, and different 
from the motor of the fifth embodiment in that the bush- 
ing 570 of the motor of the sixth embodiment is fastened 
directed upward from the underside of the rotor frame 
541. 

[0084] Accordingly, different from the fifth embodi- 
ment, the seating projections 571 are projected upward 
from the bushing 570, and the seating flange 551 is pro- 
jected upward from the rotor frame 541 . 
[0085] FIGS. 18 and 19 illustrate motors in accord- 
ance with a seventh preferred embodiment of the 
present invention. 

[0086] In the motor of the seventh embodiment, a 
shaft supporting housing 60 is insert molded with a rotor 
frame 641 after the shaft supporting housing 60 is 
placed at a proper position on an inside of a housing 
inserting hole 642 at a center of the rotor frame 641 , so 
that the shaft supporting housing 60 is secured at a po- 
sition, and the injected resin forms a bushing 670. 
[0087] That is, the bushing 670 is not fastened to the 
rotor frame 641, not with fastening members, like the 
bolts and nuts, but fixedly secured to the rotorframe 641 
by one time of insert molding with liquid resin injected 
toward a position in the vicinity of the housing insertion 
hole 642 after the bushing 670 is placed in the same 
mold with the rotor frame 641 and the shaft supporting 
housing 60. 

[0088] The housing insertion hole 642 of the rotor 
frame 641 has a first bent surface 649 on an inside cir- 



cumferential surface. The rotor frame 641 also has sus- 
taining holes 647 at portions the rotor frame 641 are con- 
nected with the bushing 670, so that the liquid resin is 
injected into, and molded on entire areas of an inside 

5 and an outside of a center portion of the rotor frame 64 1 . 
The sustaining hole 647 has a vertical second bent sur- 
face 648 extended downward therefrom. 
[0089] The bushing 670 has vertical first cooling holes 
672, and vertical second cooling holes 673 in portions 

10 in the sustaining holes 647 of the rotor frame 641 , and 
portions between the first bent surfaces 649 and the 
housing insertion hole 642. The first cooling holes 672 
and the second cooling holes 673 serve to cooling down 
the liquid resin quickly in a process the bushing 670 is 

is set. The quick cooling down of the bushing 670 enables 
to prevent possible shrinkage from occurring during set- 
ting of the liquid resin, permitting to fabricated the rotor 
40 as an original shape intended to fabricate. 
[0090] The simplified process of securing the bushing 

20 to the rotor frame in this embodiment permits an easier 
fabrication of the motor. 

[0091 ] In the meantime, even though the motors in all 
above embodiments have been described taking a mo- 
tor coupled to a drum type washing machine, particular- 
's fy, to a motor directly coupled to a drum type washing 
machine without a belt as an example, the motor of the 
present invention is applicable to a pulsator type wash- 
ing machine, or an agitator type washing machine, in an 
identical or similar fashion. 
30 [0092] As has been described, the motor of the 
present invention has the following advantages. 
[0093] The easy fabrication of rotor frame of the motor 
by pressing permits to improve yield. Moreover, the cut- 
ting off of a current flowing between the rotor frame and 
35 the shaft supporting housing, both are formed of metal 
which is conductive, with the no n -conductive bushing 
arranged therebetween permits to prevent current from 
leaking to the driving shaft from the stator through the 
rotor frame. 

40 [0094] The formation of the rotor frame of metal en- 
hances a strength of the rotor frame, as well as operative 
security of the washing machine. The elimination of 
complicated injection molding process permits to re- 
duce a time period required for fabrication, and improve 

« the fabrication yield. 

[0095] The simple work required for fabrication of the 
rotor permits to reduce a production cost. 
[0096] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 

50 present invention without departing from the spirit or 
scope of the inventions. Thus, it is intended that the 
present invention covers the modifications and varia- 
tions of this invention provided they come within the 
scope of the appended claims and their equivalents. 

55 
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Claims 

1 . A motor for a washing machine, comprising a driv- 
ing shaft coupled to a drum of the washing machine, 
a stator for forming a magnetic field by means of a 
coil wound on a core, and a rotor rotatably mounted 
on an outside of the stator coupled to the driving 
shaft for driving the driving shaft, the rotor compris- 
ing: 

a rotor frame of metal having magnets attached 
to an inside surface of an outer end; 

a back yoke on an outside surface of the outer 
end of the rotor frame for reinforcing the rotor 
frame and forming a magnetic path; 

a shaft supporting housing at a center of the 
rotor frame having one end portion of the driv- 
ing shaft secured thereto; 

a bushing of a non-conductive resin having the 
shaft supporting housing formed as one body 
at a center, the bushing being secured to the 
rotor frame; and 

fastening members for fastening the bushing to 
the rotor frame. 

2. The motor as claimed in claim 1 , wherein the shaft 
supporting housing is formed as one body with the 
bushing by insert molding. 

3. The motor as claimed in claim 1 or 2, wherein the 
shaft supporting housing is formed of metal. 

4. The motor as claimed in claim 1 , further comprising 
a guide member for guiding a fastening position of 
the bushing to the rotor frame. 

5. The motor as claimed in claim 4, wherein the guide 
member includes: 

at least one seating projections projected from 
the bushing toward the rotor frame, and 

at least one seating guide passed through the 
rotor frame for inserting the seating projections 
respectively. 

6. The motor as claimed in claim 1 , wherein the fas- 
tening member includes: 



side fastening holes, and 

bolts passed through the bushing side fasten- 
ing hole and the frame side fastening holes. 

5 

7. The motor as claimed in claim 6, further comprising: 

at least one seating projection projected from 
the bushing toward the rotor frame, and 

10 

at least one seating guide passed through the 
rotor frame for inserting the seating projections 
respectively. 

15 8. The motor as claimed in claim 7, wherein the seat- 
ing projection and the bushing side fastening hole 
are spaced a distance. 

9. The motor as claimed in claim 7, wherein the seat- 
20 jng projection is in the same radial line with, and on 

an outer side of the bushing side fastening hole. 

10. The motor as claimed in claim 7, wherein the seat- 
ing projection has a right triangular shape that has 

25 a height which becomes the higher as it goes out- 
ward. 

11. The motor as claimed in claim 7, wherein the seat- 
ing projection has a cooling hole for quick cooling 

30 of resin. 

1 2. The motor as claimed in claim 1 , wherein the bush- 
ing is fastened from an upper side of the rotor frame. 

35 13. The motor as claimed in claim 1 , wherein the bush- 
ing is fastened from a lower upper side of the rotor 
frame. 

14. The motor as claimed in claim 1 , wherein the back 
40 yoke includes: 

a back yoke member of metal attached to an 
outside circumferential surface of an outer end 
portion of the rotor frame, and 

45 

a fixing portion for fixing an outside surface of 
the back yoke member. 

1 5. The motor as claimed in claim 1 4, wherein the fixing 
50 portion includes a molded portion of resin insert 

molded after the back yoke is attached to the rotor 
frame. 



45 



a plurality of bushing side fastening holes pass- 1 6. The motor as claimed in claim 1 5, wherein the rotor 
ing through the bushing, 55 frame further includes a resin adhering portion at an 

outer end portion for inserting, and fixing the resin 
frame side fastening holes passing through the during the molding, 

rotor frame in correspondence to the bushing 
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17. The motor as claimed in claim 1 , wherein the back 
yoke includes an overlapped portion formed by 
bending the outer end portion of the rotor frame by 
at least once, and overlapping with an outside cir- 
cumferential surface of the rotor frame. 

18. The motor as claimed in claim 17, further compris- 
ing a joint portion for fixedly securing the back yoke 
to the outside surface of the rotor frame. 

19. The motor as claimed in ctaim 17, wherein the back 
yoke is formed by bending an outer end portion of 
the rotor frame downward. 

20. The motor as claimed in claim 17, wherein the back 
yoke is formed by bending an outer end portion of 
the rotor frame by 180° to overlap on the outside 
surface of the rotor frame completely. 

21 . The motor as claimed in claim 1 , wherein the driving 
shaft has a serration at one end portion, the shaft 
supporting housing has a hole at a center for insert- 
ing the one end portion of the driving shaft, and the 
hole has an internal serration for engagement with 
the serration on the driving shaft. 

22. The motor as claimed in claim 1 , wherein the shaft 
supporting housing includes projections from an 
outside circumferential surface for enhancing a join- 
ing strength in the molding. 

23. A motor for a washing machine, comprising a driv- 
ing shaft coupled to a drum of the washing machine, 
a stator for forming a magnetic field by means of a 
coil wound on a core, and a rotor rotatably mounted 
on an outside of the stator coupled to the driving 
shaft for driving the driving shaft, the rotor compris- 
ing: 

a rotor frame of metal having magnets attached 
to an inside surface of an outer end; 

a back yoke on an outside surface of the outer 
end of the rotor frame for reinforcing the rotor 
frame and forming a magnetic path; 

a shaft supporting housing of metal at a center 
of the rotor frame having one end portion of the 
driving shaft secured thereto; 

a bushing of a non-conductive resin having the 
shaft supporting housing formed as one body 
at a center by insert molding, the bushing being 
secured to the rotor frame; 

fastening members for fastening the bushing to 
the rotor frame; and 



guide members for guiding a fastening position 
of the bushing to the rotor frame. 

24. The motor as claimed in claim 23, wherein the guide 
5 member includes: 

at least one seating projections projected from 
the bushing toward the rotor frame, and 

10 at least one seating guide passed through the 

rotor frame for inserting the seating projections 
respectively. 

25. The motor as claimed in claim 23, wherein the fas- 
15 tening member includes: 

a plurality of bushing side fastening holes pass- 
ing through the bushing, 

20 frame side fastening holes passing through the 

rotor frame in correspondence to the bushing 
side fastening holes, and 

bolts passed through the bushing side fasten- 
25 jng hole and the frame side fastening holes. 

26. The motor as claimed in claim 25, the guide member 
includes: 

30 at least one seating projection projected from 

the bushing toward the rotor frame, and 

at least one seating guide passed through the 
rotor frame for inserting the seating projections 
35 respectively. 

27. The motor as claimed in claim 26, wherein the seat- 
ing projection and the bushing side fastening hole 
are spaced a distance. 

40 

28. The motor as claimed in claim 26, wherein the seat- 
ing projection is in the same radial line with, and on 
an outer side of the bushing side fastening hole. 

45 29. The motor as claimed in claim 1 5, wherein the fixing 
portion includes a molded portion of resin insert 
molded after the back yoke is attached to the rotor 
frame. 

50 30. The motor as claimed in claim 1 6, wherein the rotor 
frame further includes a resin adhering portion at an 
outer end portion for inserting, and fixing the resin 
during the molding. 

55 31 . The motor as claimed in claim 1 7, wherein the back 
yoke includes an overlapped portion formed by 
bending the outer end portion of the rotor frame by 
at least once, and overlapping with an outside cir- 
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cumferential surface of the rotor frame. 

32. The motor as claimed in claim 18, further compris- 
ing a joint portion for fixedly securing the back yoke 

to the outside surface of the rotor frame. 5 

33. A motor for a washing machine, comprising a driv- 
ing shaft coupled to a drum of the washing machine, 
a stator for forming a magnetic field by means of a 
coil wound on a core, and a rotor rotatably mounted io 
on an outside of the stator coupled to the driving 
shaft for driving the driving shaft, the rotor compris- 
ing: 

a rotor frame of metal having magnets attached is 
to an inside surface of an outer end; 

a back yoke on an outside surface of the outer 
end of the rotor frame for reinforcing the rotor 
frame and forming a magnetic path; 20 

a shaft supporting housing at a center of the 
rotor frame having one end portion of the driv- 
ing shaft secured thereto; and 

25 

a bushing of a non -conductive material insert 
molded as one body with the shaft supporting 
housing and the rotor frame, for fixedly securing 
the shaft supporting housing and the rotor 
frame. so 

34. The motor as claimed in claim 34, wherein the shaft 
supporting housing is formed of metal. 

35. The motor as claimed in claim 34, wherein the shaft 35 
supporting housing includes projections from an 
outside circumference of the shaft supporting hous- 
ing for enhancing bonding strength in molding. 

36. The motor as claimed in claim 34, wherein the rotor *o 
frame includes a plurality of bent portions at a por- 
tion the bushing is formed for enhancing bonding 
strength in molding. 
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FIG. 4 
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FIG. 8 
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FIG. 11 
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FIG. 14 
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